and the worms prone to disintegration in the host, these figures show that filarial infection was widespread, and provide strong support for belief in the filarial etiology of mumw.
Further support is found in the histological picture in practically all of these tissues, which is identical with that described by O'Connor5 as characteristic of filariasis; a granuloma with lymphoid and eosinophilic infiltration.
Pertinent data were also obtained from skin tests with an extract of the dog heartworm, Dirofilaria immitis, as suggested by the work of Taliaferro and of Fairley.6 Details of this test will be discussed elsewhere. Since a forearm with a strong 24-hour reaction closely resembled a forearm involved in severe clinicial mumu, the 24-hour reaction was considered at least as significant as the immediate wheal, and the test was considered positive only if both immediate and delayed reactions were positive. The two checked fairly well, though a few controls showed immediate positive reactions and 24-hour negative reactions, and 17 mumu patients had immediate negative, 24-hour positive reactions. The test was not entirely specific for the filarial group, since 6 of 128 newly arrived controls gave positive reactions, and in some of these, previous contact with filariasis could be excluded. One such man had hookworm disease the year before. Tests with Ascaris extract showed some degree of cross-reactivity between Ascaris and Dirofilaria. Then, too, the test, like most skin tests, did not correlate closely with clinical activity, since many men who had been in the area for many months had positive skin tests for some time before they developed clinical mumu. Nevertheless, the test yielded information of some cogency, for 168 of 202 mum-u patients who had not been previously tested gave positive immediate and 24-hour reactions. Retests on three men who developed mumu and whose previous tests had been negative showed two complete positives and one immediate negative, 24-hour positive response. It was clear that as contrasted with the control group the tn'umu patients were sensitized to filarial substance. That this sensitization to filarial substance was induced by filarial rather than by other helminths was suggested by the relatively low incidence of intestinal parasitism among the troops. Thus, among 57 patients with mumu who had both skin tests and stool examinations, only 6 showed evidence of intestinal parasitism.
Finally, it is of interest that a particularly severe case of mumseemed to produce desensitization, and most of the negative reactors in the patient group could be accounted for on this basis. In a few instances the desensitization was shown to be sharply localized to the involved arm. Two other relevant considerations deserve mention. First, the disease was observed only in troops who were veteran to the area. Among cases under our observation, the shortest interval between arrival and the development of mumu was 3 I/ months. The rising incidence after six months of residence is very striking. Second, there seems to be no plausible non-filarial hypothesis. Thus, regional superficial infection has been absent, and bacteriological examinations have been negative. Dr. Michael obtained growth from only one of 40 excised tissues cultured both aerobically and anaerobically, and in this case there was obvious secondary infection.
In no case have we succeeded in demonstrating microfilariae in the blood. However, this negative finding does not constitute substantial evidence against the filarial etiology of mimu. O'Connor's5 figures for filariasis in Puerto Rico suggest that filaremia and clinical manifestations of filariasis tended to be almost mutually exclusive, and, as Buxton' and others' have pointed out, marked tissue reaction around an adult worm must hinder access of microfilariae to the circulation. Studies by one of us (J.G.D.) on native children show that the finding of microfilariae would be against all precedent during the first year of exposure and is most unusual within three years. In other words, filaremia is a late manifestation of infection. The finding of microfilariae in a blood film must mean that the total number in the circulation is enormous. We have no data to indicate whether such a number is within the productive capacity of one female, or whether many are required. Certainly one female hookworm does not produce enough ova for routine detection in the stools. Our ignorance of the mating habits of W. bancrofti does not permit us to speculate as to the number of males and females which the host must harbor in order to make the chance of a mating a reasonable one.
As we have seen it, mimu is a subacute and relapsing disease, with characteristic local and constitutional manifestations. The principal constitutional symptoms are fatigability, anorexia, headache, and blurring of vision. Fever is generally slight or absent, even with very angry local lesions. The local manifestations may be persistent nodules and cords, or acute diffuse transient swellings. Suppuration is most unusual.
In our experience, the genitalia are the commonest site of involvement. In this respect our experience with mumu parallels that of Buxton and O'Connor in males with more chronic filarial manifestations. The first requisite for the recognition of mumu is an ability to recognize enlargement of the spermatic cord. In a typical.case this enlargement is first noted above the external ring, then descends to within the scrotum, to be followed by swelling and tenderness of the epididymis and testis. In some instances fluid, rich in lymphocytes and eosinophils, has been aspirated from the testis. Such a "symptomatic" hydrocele usually disappears within a few weeks, but after repeated attacks the hydrocele may be permanent. A boggy incompressible consistency of the testes, doubtless due to edema, is one of the most persistent and regular findings. Nodular epididymitis may outlast other involvement of the genital structures. In the acute phase there may be decided edema of the scrotal skin.
In sections from an individual with filarial funiculitis, dying from an unrelated cause, Dr. Michael has found diffuse edema and infiltration of the cord, epididymis, and testis, with cuffing and some nodular accumulations of lymphocytes about lymphatic vessels. Some of these lymphatic vessels are dilated and thickened to such a degree that they are best described as varices.
Clinically these lymphatic varices may first become recognizable as such during subsidence of an acute funiculitis. They differ from venous varices (the ordinary varicocele) in a number of respects. They extend the full length of the spermatic cord and cannot be drawn away from it. They are edematous and indurated. They may appear, completely disappear, then reappear, within the course of a week. They are often associated with nodular epididymitis and with edema of the testis. Operative removal of such varices has been found to result in extensive damage to the cord and is to be condemned. Indeed, any elective operative procedure in the inguinal area is to be avoided in a man who may have mumu. Thus, it has not been possible to make a systematic study of histological changes in this region.
Second in frequency of involvement was the arm, which pro- Mar. 20, 1943 . 2. Left arm-Feb. 11, 1943 Mar. 31, 1943. 3 . Scrotum (left spermatic cord) groins and right leg-Feb. 19, 1943 to Mar. 20, 1943 . 4. Left leg-Mar. 10, 1943 Apr. 15, 1943. Progress of the disease Feb. 1, 1943 . FIRST APPEARANCE in right armpit with a kernel and soreness. Over a period of 11 days, during which regular duty was performed, the soreness, accompanied by hard swelling and red streaks, had spread down as far as the elbow. At this stage it was almost impossible to raise the arm above the shoulder level or straighten it at the elbow. It was at this time that a kernel and soreness appeared in the left arm-pit. The red streaks continued with the swelling and soreness down across the inside of right forearm and into the hand. This all took place over a period of 30 days and was still noticeable in the hand and forearm for about 15 or 20 days following that period, after which there remained several inflamed nodes which became swollen and more noticeable with any exercise of the arms. Feb. 11, 1943. SECOND APPEARANCE in left arm followed almost identically the progress in the right arm, being not quite so acute due to little or no activity over that period. Feb. 19, 1943 . THIRD APPEARANCE in groins and right thigh in the form of a tired feeling followed by dull aching in the left testicle which on the following day was greatly swollen and extremely painful. The pain subsided somewhat after a day or so, the swelling remaining for about 20 days when it subsided some leaving a greatly thickened spermatic cord which remained so for about 15 days more. Although the cord returned to almost normal there still remained a snakey mass just above and surrounding the left testicle. The groins remained swollen and sore during this entire period, gradually subsiding as did the spermatic cord. Mar. 10, 1943 . FOURTH APPEARANCE in the left thigh, at the same time appearing in the lower right leg with red streaks accompanying the soreness from the knee to the foot over a period of 10 days. The left leg followed almost identically the progress in the right leg, but again was much less acute and minus the noticeable red streaks. Swelling was slight in both cases.
(During this same period there occurred frequently a tired, aching feeling around the right shoulder, noticeable mostly at night. This aching some-times moved down the back to the region of the lower ribs and other times seemed to center in the chest, in the region of the heart.) Mar. 28, 1943 After about one week of duty numerous relapses occurred. These were in the form of swelling of the left spermatic cord and scrotum, aching in the groins and legs, and a constant feeling of being just worn out. With the required morning exercises, drills, etc., the arms and legs showed frequent flare-ups with lumps, stiffness and swelling. With these relapses also comes a feeling of depression with a decided bad effect on the digestive system and a loss of appetite.
July 10, 1943. To prevent transfers back into the Fleet Marine Force the Filariasis cases were sent back to the hospital, where they would do light guard duty under constant observation by the doctors.
July 30, 1943. A third and most painful attack of this pleurisy appeared, this time in the lower right lung area and centered in a spot in the back at the lower ribs. Again there were sharp shooting pains across the back and into the chest with even normal breathing or movement. There was no cold or temperature. After a week of sleepless nights the sharp pains subsided somewhat leaving a painful area in the back on the right side and also in the left side near the 5:36 heart. Pain in these areas was noticed with deep breathing for three weeks following. An X-ray plate showed hazy areas in the regions of most pain. No diagnosis was made, or any treatment administered. Aug. 8, 1943 . A red streak with slight swelling and soreness appeared in the lower right leg. An inflamed node, which had remained noticeable since the first attack in the right leg, became sore and festered and broke open. One in the upper right leg had done the same thing some months earlier. In both cases there remained a red spot or scar.
Aug. 14, 1943. A soreness and swelling in the left groin was followed by a relapse in the left testicle and the first swelling and tenderness ever noticed in the right spermatic cord. The tenderness left after a few days, but the left testicle seemed to be worse with each relapse and remained so for some time.
Aug. 30, 1943 . Another X-ray was made after pains persisted in the chest and back for a full month. This one also showed hazy areas as did the first. Again no definite diagnosis was made or any treatment administered.
Sept. 6, 1943 . A thorough check-up with a stethoscope revealed a pleural rub and a dead stop in the area of most pain. The X-ray fluoroscope showed everything to be clear and working normally in spite of the fact there was unquestionably some congestion in the lung. Another X-ray plate showed improvement over the previous two.
Sept. 7, 1943. A red spot (4 in. long and 3 in. wide) appeared on the inside of the biceps of the left arm. There was slight swelling but very little pain or stiffness. The redness was still apparent the next day and there was considerable stiffness in the forearm and at the elbow.
